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Electronic game board 



(57) An electronic game board comprises an array of grid points and a controller. Each grid point is sensitive 
to touch and has a display associated with it. When a grid point is touched, the controller is notified and it 
displays the state of the game either by appropriate lights e.g. LEDs or on a LCD. The controller con be 
programmed so the* various games can be played. The p' * '* • ' - ■ *d- is particularly designed for ;-■**•* * ^ 
of the type whti.: ... • !j. put on a board, rhe : ' ^\rg *qu' t >/a\c;n : 
stone. Such- gamer, i.:uuoe GO, Othello and the uamf l. . c . board may also have a utr.u,, 
randomisation, lights 5 to indicate whose turn it is, a err 1C. 11, 12 to allow a user to s ?: v. * >i.ie 
is played and other parameters, and a score indica:o»: Tr.t; coatc m^y else be programmed with puz^s a-nc 
other exercises. , 
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Grid Board For Games 

This invention relates to traditional board games like GO, which are played by putting 'stones' 
(pebbles) on a board, and to new games which are played in the same way. It presents an 
electronic board to play these games. 

Games like GO are played by each player, in his turn, adding a pebble to the board, on one of 
the points in a grid of lines drawn on the board, or in one of the squares on the board. These 
games have the advantages of being based on simple rules and being interesting intellectually. 
Their disadvantages are: 

1 ) They require somewhat tricky movement when putting the stone on the board in the right 
place without disturbing other stones. 

2) They tend to suffer from delays when a player is thinking on a move. 

3) Some of the moves require additional 'housekeeping' operations, e.g. taking stones of the 
board in GO or changing them to stones in another colour in other games. 

4) The players need to keep the rules and do the counting of stones themselves, which puts 
extra demand on the players. 

5) The stones are separate objects, which are easily lost. 

Disadvantages 3-5 h-; sc!vtvUv ^'r^-rtxa.i^r c* -,- . • Jispfev A < : \ '-v. " : • • r 
'] 4 e program would be s:..;p! : enrt. • . U h ...^, t .. . . . ; lt 

be built into a standalone play -rig b* ..i^.. »..■ principle, the corrals..; . . . . .... l'.w time 

p.! located to e?ch player, thus colvir- ", - : -a ?. 

The problem of input (disadvantage 1) , however, is not solved so well by rurr^ni elecrc r;ic 
systems. That is because input for existing electronic systems is dene through buttons, or other 
devices, which are separated from the display. For games where there is a small repertoire of 
possible different inputs this is acceptable, but for board games like GO, there are many 
possible different inputs (the number of points in the grid). Inputting a point on buttons off the 
display requires the players to perform some mental operation to convert the point they think 
about to the right input. This is rduive];- slow and error- pro • process. F c r* v-poinp games 
that is annoying but acceptable, but it it.,; 1 it ir pcsr ; t ' Vol < 

systems. The aim of the grid board is to solve this probio:;., i s making the d^p]; : . . ; 
of the game (the board) also the place where the input from the players is received. 

The conceptual structure ofthe grid board is sketched in Figure 1. According to the current 
invention (thegnrf board), tire grid board is made of grid points 1 & 2 which are mounted in a 
grid on a flat surface 6. Each grid point is a soft button or a sensor 1 , which can detect when it 
is touched, and can be lit by two or more different lights 2. The sketch shows only 3 grid points 
for clarity, but the actual board has many more grid points (typically 49 - 1000). All the grid 
points are connected to a controller 3, which is a small CPU + memory. When a grid point is 
touched, the controller is notified (arrows from buttons 1 to the controller 3), and the controller 
controls which lights are on (arrows from the controller 3 to the lights 2). The controller is 
programmed to manage various games, puzzles and exercises. Managing a game means that the 



board displays the state of the game by putting on the appropriate lights to mark which points 
are 'occupied by stones'. When a point is touched, the controller interprets it as 'putting a 
stone' in this point It computes the implication according the rules of the game, and changes 
the lights to reflect the new state of the game, 

To allow the players to change the game, change the rules and change other parameters (like 
time of a turn), the board will need a control area 4, which contains input buttons and character 
and digit displays. The controller receives information from the control area about which input 
buttons were pressed, and controls what is displayed 

The grid board will also need a way to signal whose turn it is, which would typically be done by 
two turn lights 5, which are in two separate colours, corresponding to two of the colours of the 
lights in the grid points. The controller controls these turn lights, and signal to the players 
whose turn it is by lighting die corresponding turn light 

The board will be programmed to play various different games, with adjustable rules and 
parameters. These include traditional games like GO, with the addition that the time allocated 
to each move can be limited, and that the board can be set to 4 salt' the game by doing random 
changes to the board. In addition the board can be programmed to play puzzles, single-player 
games, two- player games between two human players or between a human acd the bc^rd, and 
multi-player games. In particular, the grid board can be used to implement fluidbeexd ^suites, 
\ > - 1-.- board changes evv:: v..-- rm ■]■.■ . " . \. ~ do ac-t p»*.y"(s**; *w -7^ * z -\ .zctl/zon of 

games cm.-., 1 1- ofpw* x ! 

The arrangement of grid points would be in most cases square, U.: ocr. be of different 
shapes (e.g. rectangular, hexagonal, triangular). The overall she pc of tU Horn* r-n also vary. 
In mass pioduction, the buttons themst hv : ■ <. . \<\ probably i t rr;ucx 1 1 . . ' membr: - 

keyboard, mounted on a PCB board on which two LEDs per button are mounted as well. 

A specific embodiment of the invention will now be described with reference to the 
accompanying drawings: 

Fir.'T ] shows the conceptu; 1 rtnirture o^tbe board. 

I iyu c 1 shows a sketch of the ticvt . c- ■ p< -t.* ij? in.: t.Ai^p i-u..u 

Figure 3 is a sketch of the way the board looks for players from above. 

All the components of the example board, which are shown in Figure 2, are standard 
components. All the user interaction (grid points 1& 2, control area 4 and turn lights 5) is 
implemented by mounting a transparent touch screen 7 on top of a LCD screen 8. The two 
screens together correspond to the surface 6 in Figure 1, and comprise the top of a flat box, 
which contains the controller 3 (A single board compute-, including CPU, RAM and solid state 
disk) and the power supply. Both of the screens are connected to the controller 3. The software 
uses standard graphic routines to display all the board user interface (shown in figure 3) via the 
LCD screen 7, and interprets the coordinates of input from the touch screen 8 as pressing 



buttons. A 'light' (representing a 'stone*) in a grid point is shown by drawing a circle of the 
right colour in the grid point 

Figure 3 shows a sketch of the board from above 'in a middle of a game', with some grid points 
occupied. The main area is the grid of 13x13 lines 9 which are drawn in black, and do not 
change throughout the game. The intersections of the lines are die grid points 1&2. Some of 
these are 'lit' in one of two colours, i.e. a circle of the appropriate colour is drawn on the 
intersection (indicated in the figure by two different shading) . When a player touches the 
touch screen near one of the intersections, the software interprets it as 'putting a stone* on this 
intersectioa At the top are the two turn lights Sand the control area (corresponding to 4 in 
Figure 1), which contains several input buttons 10 , a display of characters 1 1 to and a display 
of digits 12. 

The electronic design which is described in figure 2 allows a very flexible layout of the user 
interface, but contains expansive components, the LCD screen and the touch screen, and 
requires a moderately powerful CPU to perform the graphic operations. Therefore, the user 
interface is designed such that it is easy to replace the expand c; r.pcr< try < nes 
for mass production. The character and digits displays 1 1 & 12 m.d ;.»put *-./v*ns 10 will be 
replaced by standard components. The tcuch screen 7 will be reared a rr;:r\\ .yboard, 
with a button 1 for each grid point. The l ighting of each grid p©in* 2 be done by tv/o LEDs 
of different colours, arid sirail-rly for the turn lights 5. TVsk nr. y \rc^ovs will dlir: '-wis V\<- 
need fcr t; ? r?^.-...-.^ >x :v.;rwtvi,-- , -- ?; -!* rx.t : • -f. 1: » • 



The software: 

The central loop of the software repeal: these fot^r steps: 

1) Check if any of the input buttons was pressed If any button was pressed, perform the 
appropriate operation (set a parameter, stop the game, start the game). 

2) Check if any of the grid points was touched. If so, compute the implication* ?coord ; ng to the 
ruler of the game, perform all the chant - : tc tht >^oard, and then switch the turn to the other 
player. The computations for the game GO art given below a*> an example. Switching the 
turn means switching the turn light of the current player off, setting the internal variable 
current__player to the other player, switching the turn light of the other player on and setting a 
variable, the turn end mark, to the current time plus the turn time. 

3) Check the clock and compare it to various time marks. A time marie is a variable set to some 
value, which is compared to the current time. The most important is the turn end mark, and 
if this is passed, switch the turn as in 2. Other time marks are for updates of the displays. 

4) Check if there are game specific operations to perform. For example, in the 'Game of Life* 
(p. 4) this is used to perform generation change. 



Operations when a grid point is pressed for the game GO 

a. Switch of the turn light of the current player and set a short (Current time + -200 ms) delay 
mark. 

b. If checking for KO is switched on, check if the move breaks the KO rule. If it does, reject it, 
which means notify the players via the character display, switch on the turn light of die 
current player on and return to the main loop. 

c. Check if as the result of mis move any of the 'stones' of the opponent are captured, i.e. 
completely surrounded by 'stones* of the current player. If so, 'remove' these 'stones', i.e. 
switch their lights off. 

d. Check if the new 'stone' is part of a group of 'stones' of the current player which is 
completely surrounded by 'stones' of the other player. If so, reject the move as in (b) above. 

e. 'Put on the stone', i.e. switch on the light of the current player in the grid point. 

f. Check if the game is decided, i.e. if it is clear which part of the board is controlled by which 
player. If it is, end the game. 

g. Wait ui.xi'i the dch y mark which was s- + ' - ( ' v ' "'■ rr 

h. Update tht di*k display tc shew the r- - rf '-< ff * <"<-v f~>~ 

i. Pass the turn- to the other player, i.e. swr/* ♦> tv.ra lig* r'+>- r 1ay«r - r 

time marie (current time + the time for a move) *>r this p^yer. 



Games implemented in the examr ^ cf !' <~ - 1 F • 

1) GO. 

2) Othello. In this game, when a stone is put, ell tU stone? of the other cckur wl '••} ■■'<■ 
between the new stone and another stone of the same colour (without spaces) along a straight 
line are changed to the colour of the new stone. The winner is the player with the most points 
on the board in the end. 

3) 'Game of Life'. This is a fluid game, i.e. the state of the board change? even if the players do 
not play. The game proceeds in generations. In each generation, the board checks for each point 
how many of the eight points around it are 'alive' (switched on), and accordingly decides if the 
point is going to be alive in the next generation. Thus the pattern of lights in the gnd point, 
changes each generation. This is implemented by setting a time mark for a generation period 
and the game specific check (step 4 in the central loop) performs a generation step when the 
mark passes. In parallel, the player(s) can bring to life or kill points by touching them 

The 'Game of Life' can be played in one person mode, in which case the player tries to keep 
the board alive as long as possible, or to kill it as fast as possible, or in two players mode, m 
which case each player tries to take control of the board. 



CLAIMS 



1 A grid board, made of many grid points arranged in a grid on a flat surface, and 
connected to a controller, which is a small CPU + memory. Each grid point is a soft button 
or a sensor, which can detect when it is touched, and can be lit by two or more different 
lights. When a grid point is touched, the controller is notified, and the controller controls 
which lights are on. The controller is programmed to manage various games, puzzles and 
exercises. Managing a game means that the board displays the state of the game by putting on 
the appropriate lights to mark which points are 'occupied by stones*. When a point is 
touched, the controller interprets it as "putting a stone' in this point It computes the 
implications according the rules of the game, and changes the lights to reflect the new state 
of the game. 

2 A grid board as claimed in Claim 1 with a control area, containing input d* vice? and 
character and digit display, to allow the user to set which game is played, the exact ruks and 
other parameters, and to display these parameters and the current result (number of 'stones' 
on the board for each player). 

3 A grid board as claimed in Claim 1 < r CU;.. wl;h the udi'..\ cf t - K 0 \o, 
which are in two separate colours, co. " ^d\r.\ two c r t1 -j . <= nt . .' 

grid points. Tnc controller controls i iifcf.i.-, ^.v. t, J, ; .... .a \: :.. 

by limiting tht corresponding turn ligisc 



4 A grid boud as claimed u lt;v p\ee - ' [r 

other traditional beard games which c, t , uuuut.^M . w . ... ^ , . / . t , ^ 

the board. 

5 A grid board as claimed in any preceding claim and programmed to limit the time that ? 
player can make a move. When the time passes, the contxuller passes the turn to the other 
player. 

6 A grid board as claimed in any preceding claim and programmed to manage games 
where the board changes even when the players do not make a move. 



7 A grid board « ubst&niuilly as described here with reference to figures 1-3. 
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